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Description 
SELECTIVE SALICIDATION METHODS 

Background of Invention 

[0001] Technical Field 

[0002] The present invention relates generally to complementary 
metal-oxide semiconductor (CMOS) chip manufacturing, 
and in particular, to the process area for forming ohmic 
contacts to devices using self-aligning silicide (salicide) 
processing. 

[0003] Related Art 

[0004] Formation of ohmic contacts to devices using self- 
aligning silicide (silicide) processing is a common semi- 
conductor fabrication step. During this process, it is of- 
tentimes advantageous to form silicide a p-type structure 
such as a field effect transistor (PFET), and not an n-type 
structure such as an NFET. Typically, however, selectively 
siliciding p+ silicon (Si) material requires additional 
blocking photomask levels, which adds many steps to the 
process and thus adds complexity. 



[0005] In one approach, disclosed in US Patent No. 5,342,798 to 
Huang, selective salicidation of source/drain regions of a 
transistor is performed by implanting into a first set of 
source/drain (S/D) regions to increase a doping density 
thereof. All source/drain regions are then annealed to 
form to oxidization regions; a thinner oxidation region is 
formed over the first set of S/D regions. A metal layer is 
then formed over the oxidation regions and annealed to 
form metal-silicide over only the thinner oxidation region. 
The unreacted metal is then stripped. Since this approach 
requires an implant and anneal step, the process is greatly 
complicated. In addition, the selectiveness of this ap- 
proach does not delineate between n-type and p-type 
structures, which limits its applicability. 

[0006] In view of the foregoing, there is a need in the art for a 

way to selectively silicide p-type structures and not n- 

type structures. 
Summary of Invention 

[0007] The present invention includes methods for selective sali- 
cidation of a semiconductor device. The invention imple- 
ments a chemical surface pretreatment by immersion in 
ozonated water H^O prior to metal deposition. The pre- 
treatment forms an interfacial layer that prevents salicida- 



tion over an n-type structure. As a result, the invention 
does not add any additional process steps to the conven- 
tional salicidation processing. 

[0008] A first aspect of the invention is directed to a method for 
selective salicidation of a semiconductor device, the 
method comprising the steps of: providing a first struc- 
ture having an n-type dopant therein and a second struc- 
ture having a p-type dopant therein; exposing at least the 
first structure to an ozonated water bath; and salicidizing 
the first and second structure whereby silicide is formed 
only over the second structure. 

[0009] A second aspect of the invention is directed to a method 
for selectively forming silicide on a semiconductor device, 
the method comprising the steps of: providing a PFET and 
an NFET; and chemically pretreating at least the NFET to 
prevent silicide formation on the NFET. 

[0010] A third aspect of the invention is directed to a method of 
forming a silicide portion of a semiconductor, the method 
comprising the steps of: providing a first structure having 
an n-type dopant therein and a second structure having a 
p-type dopant therein; chemically pretreating at least the 
NFET to prevent silicide formation on the NFET; and sali- 
cidizing the first and second structure whereby silicide is 



formed only over the second structure. 

[0011] The foregoing and other features of the invention will be 

apparent from the following more particular description of 

embodiments of the invention. 
Brief Description of Drawings 

[0012] The embodiments of this invention will be described in 

detail, with reference to the following figures, wherein like 
designations denote like elements, and wherein: 

[0013] FIG. 1 shows a first step of a method for selective salici- 
dation. 

[0014] FIG. 2 shows a second step of the method. 
[0015] FIG. 3 shows a third step of the method. 

[0016] FIG. 4 shows a semiconductor device fabricated using the 

methods of FIGS. 1-3. 
Detailed Description 

[0017] vvith reference to the accompanying drawings, FIGS. 1-4 
illustrate a method for selective salicidation of a semicon- 
ductor device 10. As shown in FIG. 1, a first step includes 
forming (or providing) a first structure 12 having an n- 
type dopant at the surface in a p-type well, and a second 
structure 14 having a p-type dopant at the surface in a n- 
type well. The n-type dopant may include, for example. 



phosphorous and/or arsenic, and the p-type dopant may 
include, for example, boron and/or boron di-flouride. In 
one embodiment, first structure 12 is an n-type field ef- 
fect transistor (NFET) 12 and second structure 14 is a p- 
type FET (PFET). It should be recognized, however, that 
structures 12, 14 may be any type of doped structure 
upon which selective salicidation is desired. First and sec- 
ond structure 12, 14 may be formed by any now known or 
later developed processing. For example, formation of the 
actual structures 12, 14, and then doping by implanting 
the particular dopants. In the case that structures are an 
NFET 12 and a PFET 14, the source, drain and gate are 
doped. 

[0018] In a second step, shown in FIG. 2, at least first structure 
12 is chemically pretreated so as to prevent silicide for- 
mation thereon. In one embodiment, this step includes 
exposing at least first structure 12 to an ozonated water 
bath 20, perhaps as part of conventional hydrofluoric acid 
(HF) processing. As indicated in FIG. 2 by dashed lines, the 
exposure may be applied to second structure 14 also. 
Ozonated water bath 20 includes no less than approxi- 
mately 1 parts per million (ppm) and no greater than ap- 
proximately 25 ppm of ozone (O ), and preferably ap- 



proximately 5 ppm of ozone (O^). In one embodiment, ex- 
posure may occur at a rate of approximately 30 standard 
liters per minute (sipm) of water (H^O) for no less than 
approximately 0.1 minutes and no greater than 10 min- 
utes, and preferably for approximately 5 minutes. As 
shown in FIG. 2, the exposing step generates an interfacial 
layer 22 only on n-type structure 12, which prevents sili- 
cide formation. 

[0019] In a third step, shown in FIG. 3, salicidation of first struc- 
ture 12 and second structure 14 is conducted. Salicidation 
may include any now known or later developed steps for 
forming self-aligned silicide. In one embodiment, the sali- 
cidation step includes: depositing a metal layer 30; de- 
positing a cap layer 32 on metal layer 30; annealing 34 to 
form a silicide; and then removing cap layer 32 and ex- 
cess metal layer to arrive at semiconductor device 40, 
shown in FIG. 4. In one example salicidation, metal layer 
30 may be sputter deposited cobalt (Co) having a thick- 
ness of approximately 80 Angstroms (A), and cap layer 32 
may be titanium-nitride (TIN) having a thickness of ap- 
proximately 200 A. Annealing may occur in a nitrogen (N^) 
atmosphere at approximately 545^ for approximately 60 
seconds. Removing excess metal layer 30 and cap layer 



32 may include wet etching. Subsequent processing may 
include a high temperature anneal (e.g., at 700°C) for dis- 
ilicide conversion. 

[0020] As shown in FIG. 4, the result is the formation a silicide 
layer 50 over second structure 14 only. Based on the 
above illustrative layer thicknesses and process, an ap- 
proximately 280 A thick layer of cobalt silicide on second 
structure 14 would be formed, while first structure 12 has 
no silicide formed thereon. Silicide layer 50 over second 
structure 14 has a sheet resistance (Rs) of approximately 
7 Ohms/square, while first structure 14 has an Rs of ap- 
proximately 100 Ohms/square. 

[0021] While this invention has been described in conjunction 
with the specific embodiments outlined above, it is evi- 
dent that many alternatives, modifications and variations 
will be apparent to those skilled in the art. Accordingly, 
the embodiments of the invention as set forth above are 
intended to be illustrative, not limiting. Various changes 
may be made without departing from the spirit and scope 
of the invention as defined in the following claims. 

[0022] What is claimed is: 



